Catalytic  Oxidation  of  CW 

Agents 

Using  H202  in  Ionic  Liquids 

William  M.  Nelson,  PhD 

IL  Waste  Management  &  Research  Center 

2003  Jount  Service  Scientific  Conference 
on  Chemical  &  Biological 

Defense  Research 


NATURAL 

RESOURCES 


Report  Documentation  Page 

Form  Approved 

OMB  No.  0704-0188 

Public  reporting  burden  for  the  collection  of  information  is  estimated  to  average  1  hour  per  response,  including  the  time  for  reviewing  instructions,  searching  existing  data  sources,  gathering  and 
maintaining  the  data  needed,  and  completing  and  reviewing  the  collection  of  information.  Send  comments  regarding  this  burden  estimate  or  any  other  aspect  of  this  collection  of  information, 
including  suggestions  for  reducing  this  burden,  to  Washington  Headquarters  Services,  Directorate  for  Information  Operations  and  Reports,  1215  Jefferson  Davis  Highway,  Suite  1204,  Arlington 

VA  22202-4302.  Respondents  should  be  aware  that  notwithstanding  any  other  provision  of  law,  no  person  shall  be  subject  to  a  penalty  for  failing  to  comply  with  a  collection  of  information  if  it 
does  not  display  a  currently  valid  OMB  control  number. 

1.  REPORT  DATE 

19  NOV  2003 

2.  REPORT  TYPE 

N/A 

3.  DATES  COVERED 

4.  TITLE  AND  SUBTITLE 

Catalytic  Oxidation  of  CW  Agents  Using  H202  in  Ionic  Liquids 

5a.  CONTRACT  NUMBER 

5b.  GRANT  NUMBER 

5c.  PROGRAM  ELEMENT  NUMBER 

6.  AUTHOR(S) 

5d.  PROJECT  NUMBER 

5e.  TASK  NUMBER 

5f.  WORK  UNIT  NUMBER 

7.  PERFORMING  ORGANIZATION  NAME(S)  AND  ADDRESS(ES) 

Illinois  Waste  Management  &  Research  Center 

8.  PERFORMING  ORGANIZATION 

REPORT  NUMBER 

9.  SPONSORING/MONITORING  AGENCY  NAME(S)  AND  ADDRESS (ES) 

10.  SPONSOR/MONITOR’S  ACRONYM(S) 

11.  SPONSOR/MONITOR’S  REPORT 
NUMBER(S) 

12.  DISTRIBUTION/AVAILABILITY  STATEMENT 

Approved  for  public  release,  distribution  unlimited 

13.  SUPPLEMENTARY  NOTES 

See  also  ADM001851,  Proceedings  of  the  2003  Joint  Service  Scientific  Conference  on  Chemical  & 

Biological  Defense  Research,  17-20  November  2003. ,  The  original  document  contains  color  images. 

14.  ABSTRACT 

15.  SUBJECT  TERMS 

16.  SECURITY  CLASSIFICATION  OF: 

17.  LIMITATION  OF 
ABSTRACT 

uu 

18.  NUMBER 
OF  PAGES 

21 

19a.  NAME  OF 
RESPONSIBLE  PERSON 

a.  REPORT 

unclassified 

b.  ABSTRACT 

unclassified 

c.  THIS  PAGE 

unclassified 

Standard  Form  298  (Rev.  8-98) 

Prescribed  by  ANSI  Std  Z39-18 


cations: 


anions: 


Structures  of  ionic 


/TEA 


BF4“.  PF0"  Sb  NOrs"  CF3SO*  .  (CFaSOafcN" 
ArSQa  ,  CF3CO2 ,  GHsCt^  ,  AI2&7 


Common  Cationic 
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Structures  of  HD,  VX, 

GBs  and  GD 
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(1)  HD,  mustard;  (2)  VX;  (3)  GB  or  Sarin;  (4)  GD  or  Soman 


Decontamination  of 
Mustard  and 
Phosphorous  (V)  Esters 
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Hydrogen  Peroxide 
with  added  carbonate 
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H2O2  /  Me4NHC03 
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[BMim]  BF4 


♦  Less  than  2  minutes 

♦  2  mole  equiv.  Of  H202 

Comp  (EtOH):  Marques  et  al,  /.  Org.  Chenu  2001,  66,  7588-7595 


Hydrogen  peroxide,  bicarbonate ,  and 
organic  cosolvents  afford  rapid, 
decontamination  of  CWA 


Wagner,  G.  W.;  Yang,  Y.-C.  Ind.  Eng.  Chem. 
Res.  2002, 41, 1925  -1928 


Solubility  in  a 
Microemulsion  vs 

glycol/water 

solubilizate  microemulsion  3:1  PG/water 


paraoxon 

half-mustard 


470  mg/0.5  mL  215  mg/0.5  mL 
75  mg/0.5  mL  b 


Bicarbonate-activated 
Peroxide  (BAP) 
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Oxidation  of  sulfides  to 
sulfoxides  and  sulfones  with 

30%  H202 


o  o 

\V/ 


R 


R 


Sato,  K.  et  al  Tetrahedron  2001,  57,  2469-2476 


VX  Decontamination  by 

Bleach 
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Rapid  detoxification  of 
HD  using  magnesium 
monoperoxyphthalate 

(MMPP) 
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Mustard  oxidation  in  the 
microemulsion 

♦  Reaction  capacity  is 
excellent 

♦  Sulfoxide  is  formed 
quantitatively 

♦  Microemulsions  prepared 
from  anionic, non-ionic,  and 
cationic  surfactants 
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